CCF is an underestimated structure, which has significant neuronal and vascular relations which make it both clinically and surgically important. 4 Although the occurrence of CCF and ICB is not rare, the modern and conventional anatomy textbooks does not mention about such variations. However the only source of information can be accessed through the published articles. The aim of present study is to document the morphology and morphometry of CCF, PCF and ICB and to consider the possible effect on surrounding neurovascular structures.
P R E SE N T A T I O N O F C A S E
During routine osteology teaching class in the Department of Anatomy, a dry human skull with triple osseous variations in the sphenoid bone was detected. The approximate estimated age and sex of the skull is not known. There were no morphological and pathological changes in the surrounding bone. The following osseous variations were noted in the skull-1. Bilateral complete CCF was detected in the sphenoid bone.
The shape of CCF was circular with a diameter of 5 mm on both sides. (Figure 1 ) 2. The interclinoid bar (ICB) was noted bilaterally between anterior and posterior clinoid processes of the sphenoid bone. The width of ICB measured was 6 mm at the beginning and 6 mm in the middle and 7 mm at the end. Its complete length from anterior to posterior clinoid processes was 14.7 mm on right side and 14.3 mm on left side. 3. A foramen was observed posterior to CCF, it was named as "posterior clinoid foreman" (PCF). PCF was located bilaterally between middle and posterior clinoid processes. It was oval shaped, and the diameter recorded was 4 mm transversely and 3 mm vertically on both sides. ( Figure 2 )
Figure 1. Superior View of Middle Cranial Fossa Showing a Probe Passing through Right and Left Posterior Clinoid Foramen (PCF). CCF-Caroticoclinoid Foramen, ICB-Inter Clinoid Bar, PCF-Posterior Clinoid Foramen and DS-Dorsum Sellae, FM-Foramen Magnum and OC-Optic Canal

Figure 2. The Arrows Indicate the Right and Left Ossified Carotico Clinoid Ligament and Arrow Heads Indicate Posterior Clinoid Foramen (PCF) on Right and Left Side. CCF-Caroticoclinoid Foramen, OC-Optic Canal and ICB-Interclinoid Bar and DS-Dorsum Sellae
D I S C U S SI O N
Ossification of the ligaments is age related physiological process. Ossification of caroticoclinoid ligament and interior clinoid ligament are not rare and reported frequently in the literature. However, the triple combination of the osseous variations including CCF, ICB and PCF described in this case, to the best of our knowledge has never been reported. Various studies has been conducted on dry skull as well as on fresh autopsy specimen and found that, the incidence of CCF and ICB varies in different populations worldwide. 2 A racial variation has also been reported regarding CCF, which shows highest incidence in Turkish population (35-67%) followed by Japanese (9.9%) and Brazilians (2.5%). 6 In addition it was found more frequent on the right side (9.2%) than on the left (5.5%) 10 . Moreover regarding the sexual variations, reports were contradictory. Lee et al. documented it more common in males, while Freire et al. found its frequency higher in the females. 10, 5 Keyers has classified the CCF into three types; complete, contact and incomplete. whereas the Rani et al. has classified it into 4 types: Type 1 -Bridge present between anterior and middle clinoid process; Type 2 -Bridge between the anterior, middle and posterior clinoid process; Type 3 -Bridge between anterior and posterior clinoid process and Type 4 -Bridge between the middle and posterior clinoid process. 11, 12 As per Keyers classification the CCF foramen in present case is of complete type as bony bridge was found between anterior and middle clinoid processes and according to Rani et al. classification it fall in type -2 nd category.
Ozdomus et al. revealed the average diameter of the CCF on the right side was 5.14 mm whereas on left side it was 5.25 mm. Erturk et al. has documented transverse diameter of the foramen as 5.32 mm. 4, 8 In the present case the diameter recorded was 5mm on both sides, in accordance with the observation made by above authors. It was reported by Ozdogmus et al. that when the caliber of the ICA is larger than diameter of CCF, there is a high possibility of headache due to atrial compression. 4 8 Malik and Sawant reported the width of anterior, middle and posterior part of the ICB as 6.6 mm, 2.36 mm and 4.1 mm respectively. 2 In the present case it was about 6 mm at the beginning and 6 mm in the middle and 7 mm at the end. The length of ICB revealed by Agarwal and kumar was 11.90 mm and in the present case it was 14.7 mm on right side and 14.3 mm on left side. 9 The posterior clinoid foramen (PCF) which was located on posterior aspect of CCF i.e. between middle and posterior clinoid processes was present bilaterally and its shape was oval on both the sides in present study. Its diameter was 4 mm transversally and 3 mm vertically. The diameter of PCF was smaller as compare to CCF. Agarwal and kumar documented unilateral presence of PCF in 2.5%, they recorded its transverse diameter as 3.05 mm. 9 It would be difficult to comment about what structure would passes through PCF as it was observed in the dry skull. According to its location it may be concluded that either posterior intercavernous sinus or a branch of basilar venous plexus would transmit through it. It is just an assumption which needs to be confirmed by detail cadaveric studies or radiological investigations in the living subjects.
The existence of CCF can produce compression, stretching or tightening of internal carotid artery which gives rise to headache and other neuronal symptoms due to insufficient blood supply to the brain. 13, 4 During management of proximal ICA aneurysms, anterior clinoid process is removed to expose structures of the cavernous sinus. The presence of CCF and ICB may increase the risk of rupture or tear of ICA, leading to fatal cerebral infarction. Preoperative recognition of the CCF by imaging studies has great clinical significance when approaching surgical lesions in the region. 8 CCF, ICB and PCF have a great clinical significance and knowledge of such structures may help neurosurgeons, neurophysicians, endocrinologist, radiologist, anatomists and biological anthropologist.
C O N C L U S I O N S
This case presents morphology and morphometry of CCF, PCF and ICB. The PCF described in this case is rarely mentioned in the literature. As pituitary fossa is crucial from the neurosurgical aspect, any osseous variations in this region may lead to difficulties during surgical procedures. Understanding the variability of the morphological features of the sphenoid bone is integral for better surgical approach and for diagnosis and management of various related conditions in the middle cranial fossa. It would be also useful to neurophysicians, endocrinologists, radiologists, anatomists and biological anthropologists.
